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Abstract 
Introduction: Judgment in Cognitive Continuum Theory is assumed as a continuum between intuition pole and analysis pole. 
This study has accessed speed and accuracy in three modes of judgment. Method: Professional judgments have been provided by 
56 participants through an experimental group (under stress) and a control group (without stress). Result: Accuracy was 
significantly higher in control group in all three judgments. Reaction times had difference significantly just in quasi-rational 
judgments. Conclusion: stressor lowered accuracy in the three modes of judgments in the experimental group. Noise stressor 
seemed to have increased reaction times in middle of judgment continuum.  
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
In recent decades, we observe more studies about the effect of emotion on cognitive process. Most of the studies 
are about the effect of stress on cognitive processing (Preston, Buchanan, Stansfield, & Bechara, 2007) like 
memory, knowledge retrieval and attention (Wolf, 2003; Hillier, Alexander, & Beversdorf, 2006). Hammond (2000) 
suggested a new theory about the effect of stress on judgment. Hammond, inspired by Iran Air Flight 655 shot down 
disaster by American cruiser Vincennes over the Persian Gulf in 1988, explicitly pointed out that stress influenced 
the judgment. Since then, studies were begun about the effect of mood on judgment and decision making (Dorner & 
Pfeifer, 1993; Calvo & Castillo, 2001; Dougherty & Hunter, 2003).  
Judgment in cognitive science involves cognitive processing which judge maker draws a conclusion about 
something that they can't see based on the set of information (cues) that they can see. Experimental study of 
judgment is often based on Social Judgment Theory (SJT) (Djamasbi, Remus, & O'Connor, 2004). Cognitive 
Continuum Theory (CCT) is one of the Social Judgment approaches. Based on this approach, dichotomous view of 
intuitive and analytical judgment was replaced by a continuum. According to Cognitive Continuum Theory (CCT), 
Hammond located intuitive judgment and analytic judgment in two poles of cognitive continuum. He also declared 
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that human judgments often lie between two poles of the continuum, called quasi-rational judgment (Dunwoody, 
Haarbauer, Mahan, Marino, & Tang, 2000). Intuitive and analytical judgment's characters are well defined in CCT. 
Intuitive judgment's mode is automatic and holistic while analysis as another cognitive mode is rational (Epstein, 
Pacini, Denes-Raj & Heier, 1996). Hammond claims that according to CCT, there is a dynamic relationship between 
the environment and the cognition. Cognitive continuum theory (CCT) suggests that environmental characters can 
induce modes of judgments (Hammond, 1988). In this study four characters of task continuum are used: 1) Rate of 
information processing which is high in the intuitive judgment compared to the analytical judgment. 2) Organization 
principles which use average of principles in the intuitive judgment and task specific in the analytical judgment. 3) 
Rate of confidence in answers and the method in judgment modes which has been high confidence when an answer 
is given in the intuitive judgment and low confidence when answering in the analytical judgment. 4) If judge makers 
use perception for measuring cues, intuitive judgments are induced and if they use objective validity for measuring 
cues, analytical judgments are induced (Hammond, Hamm, Grassia, & Pearson, 1984). In this study the effect of an 
external stressor (noise or police alarm) on three modes of judgment was assessed.  
2. Method 
2.1 Participants 
Fifty six male engineers, certificated in weld inspecting, between 23 to 31 years old participated in the study. All 
weld inspectors got their certificate from Iranian Welding Research and Engineering Center. They had at least 2 
years work experience in this field. All participants answered GHQ's short version in order to assess their general 
health. Participants were randomly assigned to two groups, experimental or control. 26 participants in the control 
group did not receive auditory stressor while 30 participants in the experimental group did receive auditory stressor. 
2.2 Material
According to the four properties defined, three tools in weld inspecting were used to induce three modes of 
judgments (Farhadbeigi, Bagherian, & Khorrami Banaraki, 2011). The judgment task inquired 72 images of three 
weld inspecting tools a visual test (VT), a radiographic test (RT) and an ultrasonic test (UT). Weld inspectors use 
VT method very often. In VT method, weld inspectors make their judgment by comprehending the cues. Next 
method is RT, proceeds from passing X-ray through weld and a more accurate image of weld is achieved. Another 
way to inspect the weld is UT. UT is evaluating weld by recording the reflection of sound waves, which contains 
both the image of waves and a number of numerical parameters. Weld inspectors use an international standard (ISO 
5817 2003(E)) to make their judgment for rejecting or accepting a weld. All the images of three methods (VT, RT 
and UT) were at the same level of difficulty according to the Likert scale. To avoid complexity in the judgmental 
task, cracks were used as defect  
2.3 Procedure
Stimulus stayed on the screen until the participant pressed the button during a limited amount of time. A pilot 
study about the required time for judgment in VT, RT and UT methods were already conducted. This study predicts 
the essential time for judgment in the VT method should be about 20 seconds; this time for the RT method is 
expected to be longer, about 60 second, and finally that of the UT method is suggested to be 180 seconds. The 
fixation was showed after every stimulus for one second. The judgment task included three blocks. There were two 
modes of judgment in each block. Each mode of judgment extended to 6 stimuli. Considering six neutral stimuli, 
there were 18 stimuli in each block. Intuitive and quasi-rational judgments were both in the first block. Quasi-
rational and the analytical judgment were used in the second block and the third block contained both intuitive and 
analytical judgment. Stimuli were showed in all block randomly. Three blocks were run twice, so each participant 
made 108 judgments during the task. In the experimental group, the judgment task had some difference. Police 
alarm with 90 db intensity was used as noise randomly in the experimental group. Noise accompanied half of stimuli 
through headphone. All images were shown on a computer screen. If participants judged that the weld had to be 
rejected, they would press the red button. In case the participants judged that the weld was acceptable, they would 
press the blue button. 
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3. Results 
3.1 Accuracy 
    The number of correct answers in three modes of judgment was calculated for the two groups. The perfect 
score in the three modes was 24 accurate judgments. Table 1 shows descriptive information of accuracy in intuitive, 
quasi-rational and analytical judgments. 
Table1. Descriptive table of amount of accurate judgments in three modes of judgments
Judgment mode Group Number Std. Deviation Mean 
Intuitive Judgment 
Quasi-rational 
Judgment
Analytical Judgment 
Experimental 30 5.17 12.36 
Control
Experimental
Control
Experimental
Control
26
30
26
30
26
1.98 
6.58 
2.52 
3.05 
2.71 
20.88 
12.76 
20.92 
13.66 
17.53 
    
     To compare the correct intuitive judgments between the two groups, ANOVA result showed that accurate 
judgment in control group is significantly higher than the experimental group (F (1, 54) = 62.3, P< 0.001). Findings 
in quasi-rational judgment showed that accurate judgments in the control group is significantly higher than the 
experimental group (F (1, 54) = 35.3, P< 0.001). Judgment in the control group has significantly higher accuracy 
than the experimental group (F (1, 54) = 24.7, P< 0.001). In addition, designing the task allowed us to avoid the 
effect of individual differences. The experimental group had two conditions; all participants had to make half of 
their judgment under stress and another half of stimuli without noise. Thus, repeated measure analysis confirmed 
results of ANOVA.  
3.2 Reaction Time 
     Reaction times in three modes of judgment were assessed. Reaction time in seconds is defined as the period of 
time starting the projection of the image on screen and ending when the participant presses the button. This number 
can be seen in the table 2. 
Table2. Descriptive table of amount of judgment reaction time in three modes of judgments
Judgment mode Group Number Std. Deviation Mean 
     
Intuitive Judgment 
Quasi-rational 
Judgment 
Analytical
Judgment 
Experimental 30 1.71 3.39 
Control 
Experimental 
Control 
Experimental 
Control 
26 
30 
26 
30 
26 
1.67 
1.83 
1.47 
1.76 
2.28 
2.64 
3.44 
2.41 
3.47 
3.52 
       ANOVA result of intuitive judgment showed that there is no significant difference between the experimental 
and the control groups (F (1, 54) = 2.7, P = 0.104). Quasi-rational judgment showed different results; participants in 
experimental group spent a significant more amount of time compared to the control group (F (1, 54) = 10.6, P< 
0.002). ANOVA results of analytical Judgment showed no significant different between the two groups (F (1, 54) = 
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0.03, P = 0.848). Repeated measure analysis showed no significant differences in the three modes of judgment for 
either of the two conditions of experimental group.  
3. Discussion 
Analysis data showed that noise as a stressor can motivate more wrong judgments. It seems that intuitive, 
quasi-rational and analytical judgments were distracted by noise easily and participants were subject to cognitive 
errors. It is fair to assume that attention disturbance is the main reason behind these errors in the intuitive judgment, 
because the intuitive judgment is defined as inspiration and internal insight. Though, reaction time in experimental 
group of intuitive judgment was higher than that of the control group, there was no significant difference in the two 
groups. External stressor apparently did not affect on speed of intuitive judgment as well as its accuracy.  
   Quasi-rational judgment is one of the modes of judgment that didn't have clear definition. This mode of 
judgment makes an ambiguous condition for whoever is making judgments as well. Based on data analysis, quasi-
rational judgment under noise condition showed lower accuracy in experimental group than control group. This 
ambiguous condition provides opportunity for participants to make their judgment in a way they wish. Thus, most 
accuracy can be seen in quasi-rational judgment. Data on reaction times showed spending significantly more time in 
experimental group than in control group. The reason for this difference might be shifting between modes of 
judgments. When task induced quasi-rational judgment in noise presence or stress, participants might shift to either 
intuitive pole or analytical pole (Hammond, 2000).  
    Analytical judgment is defined as depth cognitive process (Shanteau & Dino, 1993). Analytical judgment s' 
data showed that participants under stress in experimental group had significantly lower accuracy than control 
group. As point of Shanteuas' view, environmental stressor like noise can't make distracter effect on analytical 
judgment. Thus, lower accuracy might be result of stress. Analytical judgments' reaction time had no significant 
different between two groups. As were expected participants took more time to make their analytical judgments.  
    In making more certain conclusion about effect of distracting or stress on three modes of judgments, we 
suggest more studies through recording level of stress and also considering physiological aspect of stress as well. 
     
References 
Calvo, M. G., & Castillo, M. D. (2001). Selective interpretation in anxiety: Uncertainly for threatening events. Cognition and Emotions, 15, 299-
320. 
Djamasbi, S., Remus, W., & O'Connor, M. (2004). Dose mood influence judgment accuracy? Proceedings of the IFIP TC8/W8.3 International 
Conference: Decision Support in an Uncertain and Complex World, Italy, 213-222. 
Dougherty, M. R. P., Hunter, J. (2003). Probability Judgment and Subadditivity: The role of memory working capacity and constraining retrieval. 
Memmory & Cognition, 31, 968-982. 
Dorner, D., & Pfeifer, E. (1993). Strategic thinking and stress. Ergonomics, 36, 1345-1360. 
Dunwoody, P. T., Haarbauer, E., Mahan, R. P., Marino, C., & Tang, C. (2000). Cognitive adaptation and it's consequences: A test of cognitive 
continuum theory. Journal of Behavioral decision making, 13, 34-44. 
Epstein, S., Pacini, R., Denes-Raj, V., & Heier, H. (1996). Individual differences in intuitive-experiential and analytical-rational thinking style. 
Journal of Personality and Social Psychology, 71, 390-405. 
Farhadbeigi, P., Bagherian, F., & Khorrami Banaraki, A. (2011). Examination accuracy of intuitive, quasi-rationality and analytic judgments. 2th 
World Conference on Psychology, Counselling and Guidance. Antalya, Turkey. 
Hammond, K. R. (1988). Judgement and decision making in dynamic tasks. Information and Decision Technologies, 14, 3–14. 
Hammond, K. R. (2000). Judgment under stress. New York: Oxford University Press. 
Hammond, K. R., Hamm, R. M., Grassia, J., & Pearson, T. (1984). A second direct comparison of intuitive, quasi-rational, and analytical 
cognition. Technical Report, Center for Research on Judgment and Policy, University of Colorado. 
Hillier, A., Alexander, J. K., & Beversdorf, D. Q. (2006). The effect of auditory stressors on cognitive flexibility. Neurocase, 12, 228–231.  
Preston, S. D., Buchanan, T. W., Stansfield, R. B., & Bechara, A. (2007). Effects of anticipatory stress on decision making in gambling task. 
Behavioural Neuroscience, 121, 257-263.  
Shanteau, J., & Dino, G. A. (1993). Environmental stressor effects on creativity and decision making. In O. Svenson, & J. Maule (Eds.), Time 
pressure and stress in human judgment and decision making (pp. 293-308). New York: Plenum.
Wolf, O. T. (2003). HPA axis and memory. Best Practice and Research Clinical Endocrinology and Metabolism, 17, 287–99. 
